Basal forebrain stimulation facilitates tone-evoked responses in the auditory cortex of awake rat.
The effects of unilateral basal forebrain stimulation on the tone-evoked responses recorded in the auditory cortex ipsilateral and contralateral to the stimulation site, were investigated in fully awake rats. After 10 tone alone presentations, 20 pairing trials were given during which the basal forebrain stimulation was followed by the tone 30 ms later. Ten test-tones were presented immediately, 15 min and 1 h after pairing. Immediately after pairing, the short-latency "on" and "off" tone-evoked responses were enhanced in the ipsilateral but not in the contralateral cortex. This enhancement did not persist 15 min later. Systemic atropine injection prevented the ipsilateral facilitation. The responses to the tone were not modified when tested after 20 basal forebrain stimulations delivered in the absence of the tone. These results are the first demonstration in awake animals that an activation of the auditory cortex by cholinergic neurons of the basal forebrain is able to facilitate cortical responsiveness. A temporal contiguity between the cholinergic activation and the neuronal discharges elicited by the sensory stimulus is required for the facilitation to take place. The results are compared to previous ones obtained in anesthetized animals, and the functional role of cholinergic activation from the basal forebrain in cortical processing is discussed.